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1 ~3 a)v^1•4^A> 1 

CS*^5 ] M:^:^ 1-4 ®v^•r4^*^ 1 Wzmm(Dm^^^^AjXi3^^^ 

6 ] 5 tc^^cD/^^ a? -k: J: U J^M^SIStlfcli^o 

r^:^^ 7 ] M:^:^ 1 ~ 4 © -r^xjb^ 1 ]SlcgH«fiD«e^lc J: o T n - K 

[M*:S9 ] 1-4 ©^^•r^^5^)^ l ^{CiB«©»^^:?)^#AStifeffi 

[|&*3Sl 0] ^^^l~4 0[>v%-rti*^l^lciB«©3ai5^S:«ifeXtt«l 

im^^i 1] 11:^3^1 ~4®v^'rtl*^l]^^clB^©jte^s:«i^x^i«l 
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[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] 
[0 0 0 4] 

•^^ hij>(=-y<Dmm^m^izmLxii. MjS.. ii>^<^*-e©-su{c2^^ 

(two-coBponent system) U >fiftS]K^^|S*«R-^"rS3i:*^ fli 
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e>*HCStlfe (Rakimoto, Scinece, 274, p982-985, 1996, f$2js:, jjiffljiax^, Slfflff 

m^mmnin^t/V'-xio. p75-84, 1993) . 2mi^mn^titmm^^iz4^< 

> X l^^^a. 1^ - - t*«tlS 2 O 0S a ^*^iB-§^ b T ^r^ e o 
[0 0 0 5] 

Witfi^^f-o^^^mm^ t o o T v> < „ 

[0 0 0 6] 

\/^zL\/—9-\iZ.1^^t\,^^^%tb^. ^^XtW^ ( Saccharoayces cerevisiae 

s^^^csLNl*^e>, y>Bg««3^iiT^-f x-^--e$)SYPDi'v.^$ti, mzx/T.-^ 

«#feMSI«IS:=b-or ^:tt^e)tlTv^s*\ SafiKS-^^^T-^ 2^^MW^a 
[0 0 0 7] 

§ISe^SnSOT?tt*iV%A^i:#;l, Ti^-x-f'<~S/a>d?^>y (activation 
tagging) Srfe^J&o/tc z:4x«, ^fi^^ 7 i:.JC^> ^i^lCX>A>-lJ— |B3^iS: 
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#^ 11—240433 

{Ci§^$tlfc^^^-pPCVICEn4HPT (Hayashi et al., Science,258, pl350-135 
3, 1992 ) -eS&5 JJm&^±<Di/U>( yi±Xi- ( Arabidopsis thaliana ) (Dijfl/T, 

[0 0 0 8] 

pPCVICEn4HPTlCiiT-DNA ±iZitj V 7^ y ~^if >f i7 ^ ^ JVyt.25SRMiltB^<OX. 
[0 0 0 9] 

:r.tl^^^>( hiJ>(=.yi^m^^^m^i^i*i (cytokinin independent; cki 1 

) t^^Hnt:!, zti^itmmmm. ^&wm^. mit^^L. m^m^i±-t. ^ 

[0010] 

tii^mtitl^ (KakiBoto, Science 274: 982-985, 1996) » ttz. CKUjt^^S: 
[0 0 11] 
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*fc> fi*Me> (Plant J, 14, P337-344, 1998 ) {C<k o T h 'i?^ n 3 i/©||Sr 
CO 0 1 2] 

l/3?)^b^75)^e>> ■b'-r h;5j>f->©W#eM^3{)^, _t:iB®CKIl^ZmCipl5a^lc 
[0 0 13] 

ic ^(D b <fc ^ i: t- ^ % CD ^ -5 c 

[0 0 14] 

:^nm^it. t/U^yt.±X± ( Arabidopsis thaliana ) $:MV^TT^7^-f 
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[0 0 15] 

jmK.^^nmz^ y^nifstifcr^ ymm^i^mL. B.o-9--r h;5;-f-> 
ttse){c. iicm^fs^^. #(CDNA x»-e®as^ii A>f "/'J ^>f 

[0 0 16] 

^\tmmmmx:&^x^. mmi^x:$>^x%^\>\ 

[0 0 17] 

[^9!Oll;Bg<;D^^] 

^W#e)tt, CKIl3eiK^S:#jltLfclKi:ig«®T4^7^-f^-S/a>^?^>^^ ( 
activation tagging) fca:oT> -t^^f h*>r->©##e3t3^K:K#"rS«ffcJ5; 
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[0 0 18] 

cki2iEMfl:;b> g>CKI23tfe^3fe e> tCCKI2 cDNA «:^llt b«l^bfcSg||. CKI25t 
^^-"Hm oODlHlgttM^TfeS, liX^s;>^:^--^K^>f >i:^>>-A- 
mzr^ymmmit. Wim<Dmtsi^ii7^^t^y^i"'^^<o—mmti:^m^<ou 

[0 0 19] 

So 

CKI2 cDNA (D—m^i/U^^'rX^ajJVT.lzmAhMm^m'^^t^t::^:^,. ck 

=-y<DmMizmt>^-fm/utjtms^mm^n^\ ^^^srj^^-r -sziiid^T'^fco 

X ^ > n 5^ >f :/ :^ — ^ 3 - K S zi i: jb^ re e> *^ ic ^ o o 

[0 0 2 0] 

/'^^n^%t(D^yA^ntm^(o^^^mwt^ziif^^^nx^^s>o ^-ox 

*^rett. BB^J#-t: 2tC|8^g)y^>^gfeBB3ffJtcMLTl m^t=-it^Wim(Dr ^ 
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CO 0 2 1] 
[0 0 2 2] 

<uw^t\.x\i^^m^tLxni^tix^^^mm^mm't&ztifix^^ aibrig 

ht et al. Anna. Kev. Genet. 23, p311-336,1989 . Kizuno, J.Biochea. 123, p5 

55-563, 1998)o ^*)»th< @B^J#-^ : 1 tCfBS©Ig^J® o *»> t^y 

[0 0 2 3] 

—^m/-\A-:rv^4'e--y3y<DMmii LX'ComB^mt LXit. -y-^r b*>f- 
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[0 0 24] 

Q 

NA^feli^fy ADNA i:bT> $/^-^5^•:^X:^*^e>#SZli:A^"e^'5, 
[0 0 2 53 

S:^-rSgejg$: 3- K-r -5DNA «^5ft®|g»SB^J$rWrSDNA ^mmthX. 

#Ab;tv>DNA wr;7S:^5ii®cDNAtfci±^>^ADNA ommmmvmvz i: ^xn. 

^MS:#AL.7tDNA |l^;tS:S69i:f eSaM©fi&®^^^n-F'r<5DNA Wr^ti: 
[0 0 2 6] 

[0 0 2 7] 
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© & (Z> i: ^ > n X >r > ^ :^ — ^ & ^ n - > -ft -r s 3 i: % T* ^ S . 

[0 0 2 8] 

M;i«Xi/xyb:r (Escherichia) MlCMtSiffl®^ mXlOzmt^ ( Escherichi 
a coli ) , Ai/)V7. ( Bacillus ) mWL^^> m^H^'^t/ ( Baci 
iius sttbtiiis) ^ lfmfS<Dm3E.U^m S: « V> S i: A^-r ^ S o 
[0 0 2 9] 

Mm^'^^tLx\t. rmMm^^. m?ntMm^n^mx':s>?>mm^t:^i>t^ 

^mi)^^fSX^S>o mMtLXitm^it-^i-V-^U^-tT. ( Saccharomyces) Mljt^ 
ifef, M;ilf"9-*yAn^-fe:^. -fel^tfi^X ( Saccharomyces cerevisiae ) ^*t#Jf 
e>*l, tti^i^mt:VX\try(^^/U^)l7. ( Aspergillus) JBiat^^. M^J^T^ 
ri-y-^ ( Aspergillus oryzae ) , rX'^A^^JV:^. — ;^f- (Asperg 
illus niger) . K:zi/V^2^ ( Peiiicilliuii) Mia[^W#tf Se)^Ci^l% 

[0 0 3 0] 

T^fflggtiS, ^fefi^tctj:. M^Mia. M;i{j!g:yMfla ( Spodoptera fmgiperd 
^^'^y/lz-A-iffllS ( Trichoplusia ni) . *>fzria(|ji ( Boabyx ■ori) . 0 
ifellllliS, «[;t«t: hilBlJIS, -^Jimm. 'r^T.mm^, :a«t«tCttCOS iWlig. Vero 
CHO LiMilS, C127||IIJ|[&, BALB/c 3T3j|iJ!ia, Sp-a/OjHmBa^SrMV^-S CI 

[0 0 3 1] 
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-df-, tac ::/'a^-^f-, lac ::/'n=E-^t-^*^^M^ti, ^«M:/n^-t? 

[0 0 3 2] 

l&JfefMliaM:/n^-^-ilL/TtiSiBian Virus 40 ©early feitl^late:/ 
p^E-.^-^ CMV >^a^-^-, HSV-TKr^n^-^-*fe»SRaya^-^-^^ 

35S :/n^-i5?-. J n^)y^mmmo>zfn^^^'-. mmmzfxi't-^-hh 

Tii, t/;i/^5^^>-s- h^>x7x^-ifii^»'E^®':^n^-^J-, hsps 

[0 0 3 3] 

hhl/^S^-fe-hMtt) . neo 5t^d=^ (G418»«t) ^) ^S:^* bTV^5c^)$:Mv^ 
[0 0 3 4] 

iCi: »Jff"^3i:*^'^^> rtie>CD:&tgttM;ili> Current Protocols In Molecul 
ar Biology, John Wiley & Sons 1995^. tCfS^S tlTV%S„ m^^M^(0 
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s ^ n v b 7 >f -^ic J: y ff e> r i: *^T* t s . 

[0 0 3 5] 
[0 0 3 6] 

V>Ky, Molecular Cloning (Saabrook et al. 1989) {Cfeoife.. 

, S/^>f3^:^X:^ ( Arabidopsis thaliana ) ^^^^XT^T-^^-t/ny^^y 
[003 7] 

50,000m&i±<Dt/U4 yti-Xi-tDiJ/l/^^^^hO:^^ (Aka«a et al.. Plan 
t Cell Rep,, 12, 7-11, 1992) tCfi&W T^T^'<^-t/3y^^yif^^^9- 
pPCVICEn4HPT (Hayashi et al., Science, 258, pl350-1353, 1992) TrJj^M^il 
Lfc. pPCVICEn4HPTtC«*y 77l7-^1f>f i''^W;i/>«.35SRNA MiK^:;'' 

[00 3 8] 
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o 

[0 0 3 9] 

ckil-U ckil-2 . ckil-3 . ckil-4 ^^^bfc4 ^i^ttig-jtfe^® 
T'T'^lC^^^tlTVxS (Kakimoto, Science, 274 : 982 - 985 , 1996) „ Z.® 

ckii(D4 ^i^tciin^T, ckiitmuvr^mmm. •r«;t>-&i?--f h:*'r->*#« 

MHm<K^*^ckil©MHSl^^P^fctt^&5^^^M#:cki2&#fe..^ 
[0 0 4 0] 

cki2^^^M#*^e)^yADNA S:3»SSt. MISi^^SphIT*M^b^, T4 DNA U 

®an~-3b^e)":/^x^ KS:«ISLfc. Ktt, t-dna iicki2^^8J^ 

M^^®^fy Acfi. T-DNA ©right border (RB) JClUg^'tSDNA mM^^tia 
[0 0 4 1] 

*»e»oHgotex dT-30 iB^^Uvty^m IC cfcoTnRNA^JfiSgU, Zti^mmtb 
, ^AiJ^'ZAPII cDNA^>f -/^y — ^j^dpy hCStratagene tfc) feMvxT, Strata 

senena>mmt -5 :;^^ic ± y cdna^ ^5 y - $:f^8g ht^o ziihcmmm^m 

[0 0 4 2] 

lf^McDNA^>f :/^y~*^e)#^)4^fcCKI2 cDNA ©igai23?fJS:St^U BB^J^ 
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if- • tj^^f^e^^^^^—^ETRi^tt, ^K:ji'r>T35%, Ui/ 

'^:&?>Lenkmtii7.'fVy^i—^\^^>(yX*Al%. Kj^'f >'e26% 

10 0 4 3] 

[0 0 4 4] 

cki2^M«^T*«T-DNA *^CKI2(D=I- K^i|J(3!)5*5K^S«!f*> 6)249 ifemi:250 
(SHidli&n K>®ATG 0A S:l #@ ill's) tC»A$tl. T-DNA ±©x 

yj^y^-mm<D^^^tf^ h^m^ikt o t ^^ & z: ^ g> 3b> ^ o fe. r g) r ^ 

[0 04 5] 

^ife, S/P>f 5^:^X•^-Wassileuskija(WS|*) ©Cmjte^-®^ ^ AgB3^tt» ^ 
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9>fV-No.l63(5'-CGCGGATCCACCATGGTCTGTGAAATGGAGAC-3') (|B^J#-t : 7) t 
-f^ >r V-No. 154(5' -CCGCTCGAGTCAGTGCAAATACTGnGCAAAC-3' ) (iB^J#-^ : 8 ) 
S:M^^TPCR X^mm (LA Taq (Takara) MJC&^ffli, 96 Hi 

, 96m 52m ^, 68113 r^-^i^'T ^>H/&4 ISfrVx, $^fC96Sl 57^ 
1 dS-, 68M3 ^©iJ->f ^;i/&26lHlffV>, 3e>K:68Sf,10 ^MlS) LfeCKI2^'6K^- 

[0 0 4 6] 

cki2ggMfl^g>-yyi^DNA SrBamHI T'^g-ffcU T4-DNAy :i!^-€S:fflV^T SBig^ 

yAtfi, T-DNA CD left border (LB) {Cgl^-tSDNA gB^§:#tf, LB{Cg|^UfeDN 
A ltcu2m^^0. T-DNA if A.^, J: U ® n - KM^i $ Jc±?i© n ^ 

b> li^J#-^: 1 IC|B«©CKI2 cDNA (DM^ t.tlS.^^t>it tK^ . CKI2 (D 
[0 0 4 7] 

|^#jC$/P>r5t-^X:Mandsberg erecta (er) 3^e)%:/5>f V-No.l63 
i::^^>fV-No.l77 (5'-GGGGTACCTCAGTGCAAATACTGTTGCAAAC-3' ) (l!^#-t : 
9) ^MV^TPCR(LA Taq (Takara) 94^1 94^30#, 52 ;K30# 

. 68M3 j3-©1?->f i';i/S:30llIffV\ S lC68m ^J-jKfS) ^ffVA. ifiJg^tlfcDN 
A ©l&«iH3?!lS:^^b:t„ r(Z)BB3yrj&W S«cg)CKI203- KMJggg)m^|gj^J^Jti^ 
L1tt^?>. 99.6% ^-•??«>ofe0*e, 3.tV«:Landsberg er<5^®CKI2at^^0BB 

[0 0 4 8] 

Z(Di/0 4^±yi:i- Landsberg er m<DCUZ¥ J Ajtfe^CDll^IB^J feBB^J# 
S/n>f 5l:^X:^Landsberg erIJfci:. WS|S^© 1ST* 3 O0r^ y'lftJ^S^jiVNA^ 
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[004 9] 

U^mM^M^ >'^'r■^U-'<^'^-i:LTJ^;<ffi^^e)4^T^^2>pBI121 ( Jef f ers 
on, R.A. et al., EMBO J, 6: 3901-3907, 1987) ti. T-DNA M^itCjJj U 79 C7- 

^•»f>f ^':^>f;i/:^35S-RNA 3»e^©>^n^-^f-(35S:;^n^-^-) tJ^^vy 

^^WM (NOS) Jie^O^f - ^:^-^-(DmtZ^-'$i''if/Vi/U :^ 3f ~ -gCGUS) 
[0 0 5 0] 

Sfe, PBE2113-GUS (Mitsuhara, I. et al.. Plant Cell Physiol., 37: 49- 
59, 1996) it. pBI121&||2^i:U, ::^D^-4f-0?gttS:ii^"rSfc«)JCX>7\ 

pBI121tfcttpBE2113-G0S Srffi VnT#^©M^^ ^ffitJ-^jgiI^3gtSfc«){C 

e^S^^D-^ft-rSo t*^L*i*«e>, pBI12n?=bpBE2113GUS-e=fe>G0S It^^S: 

[0 0 5 1] 

pBI121feJ;tJfpBE2113-GUS ©if-^e)JC=bNOS itlK^-®^-^ ^-i5f-@B 

mifii^itmiz^^L. —D<DKi;i(-mzm-(Dmmif^:&^ztvt. r^u^i; 

0 - ^ :^ - -S2^J {CpSj U 7 9 »7 -^-tP-f ^ ^}Vy^35S-mk 
3S^^©^r-$*-:5t-(35S*-^*-;3?-) SrJpAbfc. 
[0 0 5 2] 

"/^J^^ Kpl'barbi (Mengiste, T., Plant J. ,12:945-948, 19ffI)^mMtV 
> -f^^fT-t LT:/9'f •7-No.271(5' -TACCGGGGGGTACCGTCGACCTGCAGGCATGCC- 
3') (iB^#^: 1 0) ~&Xf^^^ -7-^0.272 (5' -AAACGACGGCCAGTGAATTCGAGTT 
ja.GCACCr3') (mm m^i 1 O ^ MJ^X J^ m (LA -Jaq-ClakanO-^^ 9 4^1— 
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iJ'SfS^, 94 g30^, 52||30#, e8mS0^<D^>( ^ )V^lbmm\ 68 il3 4)- 
Mf5) l/fcDNA(35S-tJf-^:^~af~Sr-^tf) S:S«aIi:Ec RI '^^aSLfeDNA Wr^^^ 
i:, pBI121;!)^e,GUS »>g^i:NOS Mfe^-CD ^ - ^ ^- ^ - SrSmal iiEcoRI ^Ulc 
J:yBS5V\feDNA m}^iL^^>(^-i/3yU ZltvS:pBI35T (01) iiife^ttfeo 
[0 0 5 3] 

pBI35TK:;feV>T> 35S-'/n^-df-i:35S ^-^:^-9-<f>mz:$):S>'7lU'^^ 

n-~>i^f--r htfj^rin-i^f-^ hji, 35S yn^-^?-icjav>M*^e>xbai, 

BamHI, Kpnl, Sail H^tCpl' barbi S:^M{C> 3^^>fV-i:L/T 

:/5>f^-No.271^:^^>fV-No.272S:MV^Tit*iLfeDNA(35S ^-^^-^f- 
i-^tf) $:S«aIi:EcoBI -Zf^SbfcDNA ©r/^-fc. pBE2113-GUS if>P>Gm MUf-t. 
NOS Jt-fiS^^© 4t - ^ ^ - - SrSmal i: EcoRI ^JtStC i U fepBE2113-GUS ft3fe" 
0DNA WTiTrS:'^>r>!f-i/3>L, pEL2oiBega35T (04) ^m^. pEL2oiiiega35Ttl3 

^•!J->f ^tfICD:x~-^^i?•>r Ktt. 35S yn^-iJ»-lCjfiV%M*^^, Xbal, Baiffll, 
Kpnl, Sail Tfe&o 
[0 0 5 4] 

ii) C£I2^^^%3l(Z)feftg)3^^>^^ Kf^M 

CKI2®cDNAS:^t^:*:Jilmtt^W*«®)^l^o fe(DT*35S zfu^-^ -CDTSSlc n 
->'ffc^5©»lil/V%ii^38$4xfc. ^rT% CKI2^^^(^^#:, ^S^^a-SP 
$:ffitfTjifJ^3^1-'5fc«)0||l|^lCttCKI2®>!f7 ADNA 3 i:lC Ufc. 

rT% Lambda 112^^' ^ -lC#^$tlfc$/n 5t■:^X:^Landsberg em<D^ J A 
^^f-f^V- (Fttse. T. et al.. Plant J. 7:849-856, 1995) >^ ^ U ~ ~ > 
U CKI2^fe^$:#tf ^ D - > (LanbdaTi .CKI2-2) fe^Ubfeo 
[0 0 5 5] 

Z.<Z)^'n-:y®CKI2®3- KM^^^ffi^dtteB^^J^-^ : 51C— ^LTV^S„ Lamb 
daTi.CKI2-2 $:^MtC, y^>f V-No.l63i::;^^-f -v'-No.l77$:ffiV^TPCR Tit 
«| (LA Taq (Takara) ^M, 94^1 ^VBLf^t^^. 94;g30#, SOJP 30 68^3 
^<D^^^n/%:lBmn\t\ $e>JC68|g7 ^)-SlS) L, pCR-ScriptSK(+) 0. MM 
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[0 0 5 6] 

pCKl2.3LDlS:KpnI2iBamHI "^^m^, CKUmB^^-^tifSH)!^. pBI35T 0Kp 
nI•t^^ hi:BaiiiHI b®|g^<fctF> pEL2oBega35T0KpnI-»?->r hi^BaaHI h 
(DmiZ^U-y^L. ^tl^n. PBI35T.CKI2.163 (02) , pEL2omega35T.CKI 
2.163 (®5) t^-^nttLo ^©ZlO<D^D->lCttCKI23t'fe^®zi- KM^SO 

35S :/n^-^f-icj^bT'fe>:^:;&iRFJci'D->fl:stiTv>So 

[0 0 5 7] 

tt:^. LambdaTi,CKI2-2 Sr^MtC, :;^^-f V-No.l62 (5' -CGCGGATCCACCATGCT 
TGAGGCGAGTACTG-3' ) (g2^J#-^ : 1 2) i:::/5>f V-No.l77S:MV>TPCR "^iiti 
(LA Taq (Takara) ^ffl, 94^1 i^-^BLf^^. 94||30#, 50« 30 n> 68|i[3 :0 
®■»^>f i'/I/S:13igfTV>. §e)lC68g!7 5>jRJCS) pCR-Script SK(+)<D. MISS^ 
mSrfmnMmz^m^^V^U-yitV. y^X^ KpCKI2.2L16$:#:fe. pCKI 
2.2L16®Cm3t'g^aS4)-®iSS@e^Jtt 2/ n >f 51 -^X^^-Landsberg erU^©CKI25t^ 

[0 0 5 8] 

pCKI2.2L165:KpiiIi:BamHI T'-©Jlr^, CKI2ite^©aJ:0-S:-^tfl^;t Sr, pBI35 
T ©BamHI i^-^f h ilKpnli?-^ h0|^fe<fctK, pEL2oiBega35Ti:BaiBHI if^f hilKpnl 
i^-^f ha>miZ^Q-yitL. "^tl^n. pBI35T.CKI2.162 (03) , pEL2oBega3 
5T.CKI2.162 (®8) fcife-^Wife. Z.0DZlO©i^ D - CKI2jtfe^3yil- K 

[0 0 5 9] 

Cm^e^*^ CKI2geje0^«:M*g2*3fett, 178 #B©:)l^;r->Jgill^®« 

M^<5l|]g^$:Je<T«>J;e>lC^r3&ofeo S>n^ 5^:^X•t-WS^j*®*;l/;^$:, pBI35T 
, pBI35T.GKI2.163 , pBI35T.CKI2.162 , pEL2oBega35T, pEL2o«ega35T.CKI2.16 
3 XttpEL2oBega35T.CKI2.162 0-etl-ftlS:#or ^''n/t^^T^y 7'i:^^||-f § 

ztiz^tjm^mmh. &.r<D^mm<Dmmm^. trjtt>t>. cnmrn (4.32 g/i 
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Murashige-Skoog salts (Sigma), 10 ml/L 5%2-(N- ^;i'3iN 

yy) 3it5f>>^;i//jN>^(K0HicJ:»;pfl 5.8 icMM), 100 mg/L >fys/b-;K 

10 mg/L ^T^>-HC1, 1 Bg/L tfU K=5rS/>-HCl, 1 "g/L -35^>gft. ;Stt)f 
0.3X PhytagelTM (Sigma) ) CiH;^, SOmg/LmBi^'f'^^ lOOag/L -fe^rt 

t5i^>>A, 100 ng/Ljiyzi^4 t/yto.3 ng/L>f > K-;i/i^m$:-^tf SJ^^;ffiZ- 

0 , rtiico.i mg/L0h^yx'€r^y^ija^r:Lm^^m-oA , 5:mmg/L © 

[0 0 6 0] 

pBiaST-^J^giE^ L . pEL2oBega35T'e?^«Klf| X^tcijA^Ts tt. Z-0 

^«i-??i±j!i^^2/3.-h (IT) ©?^^Sr-ft-r. z-0.1 ^|%-ett<SMfgT'iiifl:-^S/ 

?^^*^^«)e>tlfeo -etllC^bT, pBI35T.CKI2.163 , pBI35T.CKI2.162 , pEL2 
oBega35T.CKI2.163 , pEL2onega35T.CKI2.162 (DEi[\.l^l^^^^htci} Jl\^7.%. 

Z-0, Z-0.1 ^tt5z-l (D•r'<T(D^fl!l•e®^:^^f<^)*7l/:^*^jBi'ft. s/a.— hj^j* 

[0 0 6 1] 

zitie>a)if®'<i'^-«KiKSlbfe;jj;i/xt», z-o s.tJ^z-o.i ^«iT'^%m 

^*^IC5/ZL- hCD?^^S:ffV^, rtili, a>hn->n//<4^i5t-T?feSpBi35T*fc 
ttpEL2o»ega35TT*J^S«Kg| LtcitjJUT.^ if ®1f >r h uJj >r ->tg|i-e^# V fc^^ 

[0 0 6 2] 

-fejt^fcgS^-r S :?^n 7^>r > ^^T^-'^S: n - K"t -SCmJi^^S: 2/ D 
-f 5^:^>C:^<^:y#ltL:to cki2^M^T'l±N *3gMi^$:^«b:feCKI2MeM*^^ 
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#5)1 1 1 - 2 4 0 4 3 3 



[0 0 6 3] 

[mmm 

SEQUENCE LISTING 

<1 1 0> Suntory Liaited 

<1 1 0> Nippon Paper Industries 

<1 2 0> Gene coding for protein participating in signal transduction 
of cytokinin 

<13 0> 993776 

<1 6 0> 2 

<2 1 0> 1 

<2 11>3096 

<2 12> DNA 

<2 1 3> Arabidopsis thaiiana 
< 2 2 1 > CDS 

<2 2 2> (1 8 7)... (2 9 52) 

<2 2 3> Nucleotide sequence coding for histidine protein kinase 

<4 0 0> 1 

gactcttctt cagatctact cactccttct ttctctcctt cttcttcttc atttttccgg 60 
tgaccggagt cggagaaggt tctttattca gatcaaggtt ctggcttaaa gaaaaaagtt 120 
gtttgaattt tgagatttgt ctggtccatt gtgttgctgt tgttgtatga agagaaacct 180 
tgatca atg gtc tgt gaa atg gag act gat cag att gag gaa atg gat 228 

Met Val Cys Glu Net Giu Tiir Asp Gin He Glu Glu Met Asp 

_ - — 

gtc gaa gtt ttg tct teg atg tgg ccc gaa gat gtt gga act gaa get 276 
Val Glu Val Leu Ser Ser Met Trp Pro Glu Asp Val Gly Thr Glu Ala 
15 20 25 30 

gac aaa cag ttc aac gtc gag aaa cct gcc gga gat tta gac acg ttg 324 
Asp Lys Gin Phe Asn Val Glu Lys Pro Ala Gly Asp Leu Asp Thr Leu 
35 40 45 
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aaa gaa gtt act ate gag aca egg acc att gcg gat atg aca egg tta 372 
Lys Gin Val Thr lie Glu Thr Arg Thr lie Ala Asp Met Thr Arg Leu 

50 55 60 

cca aac eta ttg aat teg aet eat eaa gge tec tct caa eta ace aae 420 

Pro Asn Len Len Asn Ser Thr His Gin Gly Ser Ser Gin Leu Thr Asn 

65 70 75 

ett gtg aaa eaa tgg gag tat atg caa gac aac gcg gtt egg ctg tta 468 

Leu Val Lys Gin Trp Glu Tyr Het Gin Asp Asn Ala Val Arg Leu Leu 

80 85 90 

aaa gaa gag eta aaa aat etc gat aga cag aga gsa gaa gcc gag get 516 

Lys Glu Glu Leu Lys Asn Leu Asp Arg Gin Arg Glu Glu Ala Glu Ala 

95 100 105 110 

aaa gag ttg aag ate att gag gag tat aag ttt gag age aae gag cet 564 

Lys Glu Leu Lys He He Glu Glu Tyr Lys Phe Glu Ser Asn Glu Pro 

115 120 125 

gag aat gtt ceg gtt ttg gat gag acg agt gat ttg ttc cgc agg ttt 612 

Glu Asn Val Pro Val Leu Asp Glu Thr Ser Asp Leu Phe Arg Arg Phe 

130 135 140 

agg cag aaa aaa cga gat gcc ttg gtc gat age aag aag att gag ate 660 

Arg Gin Lys Lys Arg Asp Ala Leu Val Asp Ser Lys Lys lie Glu lie 

145 150 155 

tat gag g ag ttt gae aet gtt gea tat tgg aaa cag aag gcg ttg agt 708 

Tyr Glu Glu Phe Asp Thr Val Ala Tyr Trp Lys Gin Lys Ala Leu Ser 

160 165 170 

ett gag aaa atg ett gag gcg agt aet gag aga gaa agg ega ttg atg 756 

L u Glu Lys Met Leu Glu Ala Ser Thr Glu Arg Glu Arg Arg Leu Net 

170 180 185 190 



2 2 fHU^ 2000-3087538 



#^1 1- 



2 4 0 4 3 3 



gag aag ctg agt gag agt ttg aaa act atg gag agt cag tea gca ccg 804 
Gltt Lys Leu Ser Glu Ser Leu Lys Thr Met Glu Ser Gin Ser Ala Pro 

195 200 205 

gtc caa gag ctt act cag aat ctt aag aga get gaa ggt ttc ttg eat 852 
Tal Gin Glu Leu Thr Gin Asn Leu Lys Arg Ala Glu Gly Phe Leu His 

210 215 220 

ttc ata ctt cag aat gca cct att gtt atg ggc cat cag gat aaa gat 900 
Phe He Leu Gin Asn Ala Pro He Val Met Gly His Gin Asp Lys Asp 

225 230 235 

tta cgc tac ttg ttc ate tac aae aag tat cct agt tta egg gaa cag 948 
Leu Arg Tyr Leu Phe He Tyr Asn Lys Tyr Pro Ser Leu Arg Glu Gin 

240 245 250 

gae att ttg gga aaa aca gae gtg gag ata ttc cat gga ggt gga gtt 996 
Asp He Leu Gly Lys Thr Asp Val Glu He Phe His Gly Gly Gly Val 
255 260 265 270 

aaa gaa tct gaa gat ttc aag aga gaa gtt ctt gag aaa gga aaa get 1044 
Lys Glu Ser Glu Asp Phe Lys Arg Glu Val Leu Glu Lys Gly Lys Ala 

275 280 285 

tea aag aga gag ate aca ttt act aca gat tta ttt gga tea aag acg 1092 
Ser Lys Arg Glu He Thr Phe Thr Thr Asp Leu Phe Gly Ser Lys Thr 

290 295 300 

ttt ttg ata tat gtt gag cct gtt tac aac aaa get ggc gag aaa ate 1140 
Phe Leu He Tyr Val Glu Pro Val Tyr Asn Lys Ala Gly Glu Lys He 

305 310 315 

ggt ata aac tac atg gga atg gaa gta act gat cag gta gtg aaa agg 1188 
Gly He Asn Tyr Met Gly Met Glu Val Thr Asp Gin Val Val Lys Arg 
320 325 330 
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gag aaa atg gcg aaa ctt aga gaa gat aac get gtg aga aag gcg atg 1236 
Gltt Lys Met Ala Lys Leu Arg Glu Asp Asn Ala Val Arg Lys Ala Met 
335 340 345 350 

gaa tea gaa ctg aac aag act att cac att aca gag gag aca atg aga 1284 
Glu Set Glu Leu Asn Lys Thr He His He Thr Glu Glu Thr Met Arg 

355 360 365 

gca aag cag atg eta gcg acg atg tot cat gag ata agg tea cca ttg 1332 
Ala Lys Gin Met Leu Ala Thr Met Ser His Glu He Arg Ser Pro Leu 

370 375 380 

tea gga gta gtg gga atg get gag ata ett tea act aca aaa ctg gat 1380 
Ser Gly Val Val Gly Met Ala Glu He Leu Ser Thr Thr Lys Leu Asp 

385 390 395 

aaa gag eaa aga cag ttg ttg aat gtc atg ate tct tct ggt gat ttg 1428 
Lys Glu Gin Arg Gin Leu Leu Asn Val Met He Ser Ser Gly Asp Leu 

400 405 410 

gtg ett cag eta ate aac gae att ctt gat etc tec aag gtt gaa tea 1476 
Val Leu Gin Leu He Asn Asp He Leu Asp Leu Ser Lys Val Glu Ser 
415 420 425 430 

get gtg atg aga tta gaa get aca aag ttt cga cca aga gaa gta gtg 1524 
Gly Val Met Arg Leu Glu Ala Thr Lys Phe Arg Pro Arg Glu Val Val 

435 440 445 

aag eat gtg eta cag aca get gca gca teg ctg aag aaa tct ttg aca 1572 
Lys His Val Leu Gin Thr Ala Ala Ala Ser Leu Lys Lys Ser Leu Thr 

450 455 460 

tta gaa gga aac att gca gat gat gtt eet att gag gta gtt gga gat 1620 
Leu Glu Gly Asn He Ala Asp Asp Val Pro He Glu Val Val Gly Asp 
465 470 475 
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gtt 
Val 

aag 
Lys 
495 
gaa 
Glu 

cac 
His 

gta 
Val 

ttc 
Phe 



eta agg 
Leu Arg 
480 

ttt aca 
Phe Thr 

cca tec 
Pro Ser 

gaa caa 
Glu Gin 

tgg gac 
Trp Asp 
545 
aag aag 
Lys Lys 
560 

act ggt 

Thr Giy 



att agg 
He Arg 

cat gaa 
His Glu 

ttt gtg 
Phe Val 
515 
aac ggt 
Asn Gly 
530 

act gga 
Thr Gly 

tac atg 
Tyr Met 



ggg act ggt etc gga 

Gly Thr Giy Leu Gly 
575 

gga ggc caa etc act 



cag ate etc 
Gin lie Leu 

485 
gga aat gta 
Gly Asn Val 
500 

egg gat aac 
Arg Asp Asn 

ttg ace gag 
Leu Thr Glu 

att gga ate 
He Gly He 
550 

caa gea age 
Gin Ala Ser 

565 
ett get att 
Leu Ala lie 
580 

gtg aca age 



ace aat 
Thr Asn 

gga ate 
Gly He 

gea ttg 
Ala Leu 
520 
act tea 
Thr Ser 
535 

cca gaa 
Pro Glu 



ttg ata age aat 
Leu He Ser Asn 
490 

aaa etc caa gtg 
Lys Leu Gin Val 
505 

aac gea gac ace 
Asn Ala Asp Thr 



gtt tgg 
Val Trp 

aac get 
Asn Ala 



att tgc 
He Cys 
540 
ctt cca 
Leu Pro 
555 

egg aaa 
Arg Lys 



get gat eat gee 
Ala Asp His Ala 

570 

tgt aaa cag ctg gtt gag 

Cys Lys Gin Leu Val Glu 
585 

egg gtg age gaa ggt tea 



get ate 
Ala He 

ata tea 
He Ser 
510 
gag gaa 
Glu Glu 
525 

tgt gac 
Cys Asp 

tgt ttg 

Cys Leu^ 

tac ggt 

Tyr Gly 

tta atg 

Leu Met 
590 
acg ttc 



1668 



1716 



1764 



1812 



1860 



1908 



1956 



2004 



Gly Gly Gin Leu Thr Val Thr Ser 
595 

aca ttt ata tta cec tac aaa gtt 
Thr Phe He Leu Pro Tyr Lys Val 
610 



Arg Val Ser Glu Gly Ser 

600 
gga aga 
Gly Arg 
615 



tea gat gat tat 
Ser Asp Asp Tyr 
620 



Thr Phe 
605 

tea gat 
Ser Asp 



2052 
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gat caa gat gag ttc tct gat atg gcg gat caa caa tct gaa cca gac 2100 
Asp Gin Asp Glu Phe Ser Asp Met Ala Asp Gin Gin Ser Gin Pro Asp 

625 630 635 

gat aca get gaa gga tat ttc cag ttt aaa ccg etc tta gga teg ata 2148 
Asp Thr Ala Glu Gly Tyr Phe Gin Phe Lys Pro Leu Leu Gly Ser He 

640 645 650 

tat teg aat ggc gga ccg ggg ate age aat gac ttc tta cet cat aaa 2198 
Tyr Ser Asn Gly Gly Pro Gly He Ser Asn Asp Phe Leu Pro His Lys 
655 660 665 670 

gtc atg ctt act agt cet att aag etc ate aat ggt ttt gtc get gat 2244 
Val Net Leu Thr Ser Pro He Lys Leu He Asn Gly Phe Val Ala Asp 

675 680 685 

ccc tct aat aac act gga cag age gag atg eta cag ctt gaa aac ggt 2292 
Pro Ser Asn Asn Thr Gly Gin Ser Glu Net Leu Gin Leu Glu Asn Gly 

690 695 700 

ggt tac atg gat gaa tct aaa etc gaa ace agt tct ggt cat tgc cet 2340 
Gly Tyr Net Asp Glu Ser Lys Leo Glu Thr Ser Ser Gly His Cys Pro 

705 710 715 

gaa tea get eac caa tat gag aat gga aat ggt cga tgt ttc tct aag 2388 
Glu Ser Ala His Gin Tyr Glu Asn Gly Asn Gly Arg Cys Phe Ser Lys 

720 725 730 

gaa tct gaa tct tgt age agt tea caa get age tea gaa ggt gga ace 2436 
Glu Ser Glu Ser Cys Ser Ser Ser Gin Ala Ser Ser Glu Gly Gly Thr 
735 740 745 750 

tta gaa atg gag tea gag etc aca gtt tea tct cat agg gaa gag gaa 2484 
Leu Glu Net Glu Ser Glu Leu Thr Val Ser Ser His Arg Glu Glu Glu 
755 760 765 
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aaa gcc gag aca gaa gta aaa gaa aca tea aag cca aag att ttg ctt 2532 
Lys Ala Glu Thr Glu Val Lys Glu Thr Ser Lys Pro Lys He Leu Leu 

770 775 780 

gtg gaa gat aat aag ate aac ate atg gtt gca aag teg atg atg aag 2580 
Val Glu Asp Asn Lys He Asn He Met Val Ala Lys Ser Met Met Lys 

785 790 795 

cag tta ggc cat acc atg gat att get aat aat gga gtt gaa gcc ata 2628 
Gin Leu Gly His Thr Met Asp He Ala Asn Asn Gly Val Glu Ala lie 

800 805 810 

acc gcg att aat age tct age tac gat etg gta etc atg gat gtg tgc 2676 
Thr Ala He Asn Ser Ser Ser Tyr Asp Leu Val Leu Met Asp Val Cys 
815 820 825 830 

atg ccg gtg etc gat ggt tta aaa get aca aga ctg ate cgt teg tat 2724 
Met Pro Val Leu Asp Gly Leu Lys Ala Thr Arg Leu He Arg Ser Tyr 

835 840 845 

gaa gaa act ggg aac tgg aat get gca ata gaa gcc gga gta gat ata 2772 
Glu Glu Thr Gly Asn Trp Asn Ala Ala He Glu Ala Gly Val Asp He 

850. 855 860 

teg aca teg gag aat gaa caa gtt tgt atg cgt ecc aca aac egg etg 2820 
Ser Thr Ser Glu Asn Glu Gin Val Cys Met Arg Pro Thr Asn Arg Leu 

865 870 875 

ect ata ate gcg atg aeg gca aat act tta gca gag agt tea gaa gaa 2868 
Pro He He Ala Met Thr Ala Asn Thr Leu Ala Glu Ser Ser Glu Glu 

880 885 890 

tgt tat gca aat ggt atg gac tcg ttt att tcg aaa cot gta aeg ttg 2916 
Cys Tyr Ala Asn Gly Met Asp Ser Phe He Ser Lys Pro Val Thr Leu 
895 900 905 910 
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caa aaa ctg aga gag tgt ttg caa cag tat ttg cac tgagatttca 2962 
Gin Lys Len Arg Glu Cys Len Gin Gin Tyr Leu Bis 

915 920 
gatttttgtg ttttgtagat taagaaatgg ttgtgttgta tataaattgt gtaggaaaaa 3022 
agttttggag agctactaag tagcttcctc tttttagaga tgtatagttc aataaaaaaa 3082 
aaaaaaaaaa aaaa 3098 

[0 0 64] 

<2 10> 2 

<2 1 1> 9 2 2 

<2 12> PRT 

<2 1 3> Arabidopsis thaliana 

<2 2 3> Amino acid sequence of histidine protein kinase 
<4 0 0> 2 

Met Tal Cys Glu Met Glu Thr Asp Gin lie Glu Glu Met Asp Val Gin 

15 10 15 

Val Leu Ser Ser Met Trp Pro Glu Asp Val Gly Thr Glu Ala Asp Lys 

20 25 30 

Gin Phe Asn Val Glu Lys Pro Ala Gly Asp Leu Asp Thr Leu Lys Glu 

35 40 45 

Val Thr He Glu Thr Arg Thr He Ala Asp Met Thr Arg Leu Pro Asn 

50 55 60 

Leu Leu Asn Ser Thr His Gin Gly Ser Ser Gin Leu Thr Asn Leu Val 
65 70 75 80 

Lys Gin Trp Glu Tyr Met Gin Asp Asn Ala Val Arg Leu Leu Lys Glu 

85 90 95 

Glu Leu Lys Asn Leu Asp Arg Gin Arg Gin Glu Ala Glu Ala Lys Glu 

100 105 110 

Leu Lys He lie Glu Glu Tyr Lys Ph Glu Ser Asn Glu Pro Glu Asn 
115 120 125 
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Val Pro Val Leu Asp Glu Thr Ser Asp Leu Phe Arg Arg Phe Arg Gin 

130 135 140 

Lys Lys Arg Asp Ala Leu Val Asp Ser Lys Lys lie Glu lie Tyr Glu 
145 150 155 160 

Glu Phe Asp Thr Val Ala Tyr Trp Lys Gin Lys Ala Leu Ser Leu Glu 

165 170 170 

Lys Net Leu Glu Ala Ser Thr Glu Arg Glu Arg Arg Leu Met Glu Lys 

180 185 190 

Leu Ser Glu Ser Leu Lys Thr Met Glu Ser Gin Ser Ala Pro Val Gin 

195 200 205 

Glu Leu Thr Gin Asn Leu Lys Arg Ala Glu Gly Phe Leu His Phe He 

210 215 220 

Leu Gin Asn Ala Pro lie Val Met Gly His Gin Asp Lys Asp Leu Arg 
225 230 235 240 

Tyr Leu Phe lie Tyr Asn Lys Tyr Pro Ser Leu Arg Glu Gin Asp He 

245 250 255 

Leu Gly Lys Thr Asp Val Glu He Phe His Gly Gly Gly Val Lys Glu 

260 265 270 

Ser Glu Asp Phe Lys Arg Glu Val Leu Glu Lys Gly Lys Ala Ser Lys 

275 280 285 

Arg Glu He Thr Phe Thr Thr Asp Leu Phe Gly Ser Lys Thr Phe Leu 
290 295 300 



lie Tyr Val Glu Pro Val Tyr Asn Lys Ala Gly Glu Lys He Gly He 
305 310 315 320 

Asn Tyr Met Gly Met Glu Val Thr Asp Gin Val Val Lys Arg Glu Lys 

325 330 335 

Met Ala Lys Leu Arg Glu Asp Asn Ala Val Arg Lys Ala Met Glu Ser 
340 345 350 
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Glu Leu Asn Lys Thr lie His He Thr Gin Glo Thr Net Arg Ala Lys 

355 360 365 

Gin Met Leu Ala Thr Met Ser His Glu He Arg Ser Pro Leu Ser Gly 

370 375 380 

Val Val Gly Net Ala Glu lie Leu Ser Thr Thr Lys Leu Asp Lys Glu 
385 390 395 400 

Gin Arg Gin Leu Leu Asn Val Met He Ser Ser Gly Asp Leu Val Leu 

405 410 415 

Gin Leu He Asn Asp He Leu Asp Leu Ser Lys Val Glu Ser Gly Val 

420 425 430 

Met Arg Leu Glu Ala Thr Lys Phe Arg Pro Arg Glu Val Val Lys His 

435 440 445 

Val Leu Gin Thr Ala Ala Ala Ser Leu Lys Lys Ser Leu Thr Leu Glu 

450 455 460 

Gly Asn He Ala Asp Asp Val Pro He Glu Val Val Gly Asp Val Leu 
465 470 475 480 

Arg He Arg Gin He Leu Thr Asn Leu He Ser Asn Ala He Lys Phe 

485 490 495 

Thr His Glu Gly Asn Val Gly He Lys Leu Gin Val He Ser Glu Pro 

500 505 510 

Ser Phe Val Arg Asp Asn Ala Leu Asn Ala Asp Thr Glu Glu His Glu 
515 520 525 



Gin Asn Gly Leu Thr Glu Thr Ser Val Trp He Cys Cys Asp Val Trp 

530 535 540 

Asp Thr Gly He Gly He pro Glu Asn Ala Leu Pro Cys Leu Phe Lys 
545 550 555 560 

Lys Tyr Met Gin Ala Ser Ala Asp His Ala Arg Lys Tyr Gly Gly Thr 
565 570 575 
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Gly Leu Gly Leu Ala He Cys Lys Gin Leu Val Glu Leu Met Gly Gly 

580 585 590 

Gin Leu Thr Val Thr Set Arg Val Ser Glu Gly Ser Thr Phe Thr Phe 

595 600 605 

He Leu Pro Tyr Lys Val Gly Arg Ser Asp Asp Tyr Ser Asp Asp Gin 

610 615 620 

Asp Glu Phe Ser Asp Met Ala Asp Gin Gin Ser Glu Pro Asp Asp Thr 
625 630 635 640 

Ala Glu Gly Tyr Phe Gin Phe Lys Pro Leu Leu Gly Ser He Tyr Ser 

645 650 655 

Asn Gly Gly Pro Gly He Ser Asn Asp Phe Leu Pro His Lys Val Met 

660 665 670 

Leu Thr Ser Pro He L3rs Leu He Asn Gly Phe Val Ala Asp Pro Ser 

675 680 685 

Asn Asn Thr Gly Gin Ser Glu Met Leu Gin Leu Glu Asn Gly Gly Tyr 

690 695 700 

Met Asp Gin Ser Lys Leu Glu Thr Ser Ser Gly His Cys Pro Glu Ser 
705 710 715 720 

Ala His Gin Tyr Glu Asn Gly Asn Gly Arg Cys Phe Ser Lys Glu Ser 

725 730 735 

Glu Ser Cys Ser Ser Ser Gin Ala Ser Ser Glu Gly Gly Thr Leu Glu 

740 745 750 

Met Glu Ser Glu Leu Thr Val Ser Ser His Arg Glu Glu Glu Lys Ala 

755 760 765 

Glu Thr Gin Val Lys Glu Thr Ser Lys Pro Lys He Leu Leu Val Glu 

770 775 780 

Asp Asn Lys He Asn He Met Val Ala Lys Ser Met Met Lys Gin Leu 
785 790 795 800 
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Giy His Thr Met Asp He Ala Asn Asn Gly Val Glu Ala lie Thr Ala 

805 810 815 

lie Asn Ser Ser Ser Tyr Asp Leu Val Leu Met Asp Val Cys Met Pro 

820 825 830 

Val Leu Asp Gly Leu Lys Ala Thr Arg Leu lie krg Ser Tyr Glu Glu 

835 840 845 

Thr Gly Asn Trp Asn Ala Ala He Glu Ala Gly Val Asp He Ser Thr 

850 855 880 

Ser Glu Asn Glu Gin Val Cys Met Arg Pro Thr Asn Arg Leu Pro lie 
865 870 875 880 

He Ala Met Thr Ala Asn Thr Leu Ala Glu Ser Ser Glu Glu Cys Tyr 

885 890 895 

Ala Asn Gly Met Asp Ser Phe He Ser Lys Pro Val Thr Leu Gin Lys 

900 905 910 

Leu Arg Glu Cys Leu Gin Gin Tyr Leu His 
915 920 
[0 0 6 5] 
<2 1 0> 3 
<2 11>4679 
<2 1 2> DMA 

<2 1 3> Arabidopsis thaliana 
<2 2 0> 

< 2 2 1 > exon 1 

<2 2 2> (2 3 0) - (3 0 7) 

< 2 2 1 > exon 2 

<2 2 2> (8 6 5) (1 6 7 7) 

< 2 2 1 > exon 3 

<2 2 2> (1 7 5 5) • (18 11) 
<221>exn4 
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<2 2 2> (1 9 04) • (2 13 1) 

< 2 2 1 > exon 5 

<2 2 2> (2 2 1 4) - (2 3 0 7) 

< 2 2 1 > exon 6 

<2 2 2> (2 3 8 9) - (2 5 9 5) 

< 2 2 1 > exon 7 

<222> (2697) -(2827) 

< 2 2 1 > exon 8 

<2 2 2> (2 9 0 5) - (2 9 54) 

< 2 2 1 > exon 9 

<222> (3028) " (3209) 

< 2 2 1 > exon 10 

<222> (3 306) -(3409) 

< 2 2 1 > exon 11 

<2 2 2> (3 4 9 2) - (4 2 14) 

< 2 2 1 > exon 12 

<2 2 2> (4 3 0 3) - (44 6 7) 

< 2 2 1 > exon 13 

<2 2 2> (4 5 5 7) - (4 8 7 9) 

<2 2 3> Nucleotide sequence of genonic DNA coding for histidine protei 
n kinase 
<4 0 0> 3 

gagaaagaga gagaagagaa gagaagagaa gagatgaata taatatacat tgacctctct 60 
gtctcatgag caagcacatg tcctctctct ctctctctct ctttctcttc tccgtaaaaa 120 
aaattaccaa tctttcacaa ttcattcaca tgctcctctc tctttcttca ttggctattc 180 
tcttcccaat gctcatttga agtttattta ctctactccc gacgaccacg actcttcttc 240 
agatctactc actccttctt tctctccttc ttcttcttca tttttccggt gaccggagtc 300 
ggagaaggta aagcttctga tcccttcccc tttcctccgg catactcgtt cctctgcttt 360 
gtctttcgtt tttttcattt ctttctgttt cagccttttg catctcgaga cttcatgatt 420 



3 3 
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acaatttctt tatgtttctc aatgcaagat tttcgtttat aatatatgat cactgatgtc 480 
aagaataaat caccaaagat ttttttcttt ccatatattt tttccgatca tcgctcaaaa 540 
aaaagtttca tcgtttaaat ttattttcag attttatcgt ttattggtga attttatgat 600 
cctagttgat aattcaatct gaaaaaagaa actgatacag ttttcttttt gaagctctgc 660 
aaatttctga tttttaagct cgaatcatat aatttgaagt ttcccgctaa tgttcaatca 720 
gaattggtcc acacacttag ttgttgtgga ccctttgcaa aattctattt tagttcatta 780 
tttttcacat tttacagatc aagattctct gatggagatg gtttgtcctg actctaacct 840 
ctgtgtttga aaatatctat acaggttctt tattcagatc aaggttctgg cttaaagaaa 900 
aaagttgttt gaattttgag atttgtctgg tccattgtgt tgctgttgtt gtatgaagag 960 
aaaccttgat ca 972 
atg gtc tgt gaa atg gag act gat cag att gag gaa atg gat gtc gaa 1020 
Met Val Cys Glu Met Glu Thr Asp Gin He Glu Glu Met Asp Val Glu 

1 5 10 15 

gtt ttg tct teg atg tgg ccc gaa gat gtt gga act gaa get gac aaa 1068 
Val Leu Ser Ser Met Trp Pro Glu Asp Val Gly Thr Glu Ala Asp Lys 

20 25 30 

cag ttc aac gtc gag aaa cct gcc gga gat tta gac acg ttg aaa gaa 1116 
Gin Phe Asn Val Glu Lys Pro Ala Gly Asp Leu Asp Thr Leu Lys Glu 

35 40 45 

gtt act ate gag aca egg ace att gcg gat atg aca egg tta cca aac 1164 
Val Thr lie Glu Thr Arg Thr lie Ala Asp Met Thr Arg Leu Pro Asn 

50 55 60 

eta ttg aat teg act cat caa ggc tec tct caa eta ace aac ctt gtg 1212 
Leu Leu Asn Ser Thr His Gin Gly Ser Ser Gin Leu Thr Asn Leu Val 
65 70 75 80 

aaa caa tgg gag tat atg caa gac aac gcg gtt egg ctg tta aaa gaa 1260 
Lys Gin Trp Glu Tyr Met Gin Asp Asn Ala Val Arg Leu Leu Lys Glu 
85 90 95 
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gag eta aaa aat etc gat aga eag aga gaa gaa gee gag get aaa gag 1308 
Gin Leo Lys Asn Leu Asp Arg Gin Arg Gin Glu Ala Gin Ala Lys Gla 

100 105 110 

ttg aag ate att gag gag tat aag ttt gag ago aac gag cct gag aat 1356 
Leu Lys He lie Glu Glu Tyr Lys Phe Glu Ser Asn Glu Pro Glu Asn 

115 120 125 

gtt ccg gtt ttg gat gag acg agt gat ttg ttc cgc agg ttt agg eag 1404 
Val Pro Val Leu Asp Glu Thr Ser Asp Leu Phe Arg Arg Phe Arg Gin 

130 135 140 

aaa aaa cga gat gee ttg gtc gat age aag aag att gag ate tat gag 1452 
Lys Lys Arg Asp Ala Leu Val Asp Ser Lys Lys He Glu He Tyr Glu 
145 150 155 160 

gag ttt gac act gtt gca tat tgg aaa cag aag gcg ttg agt ctt gag 1500 
Glu Phe Asp Thr Val Ala Tyr Trp Lys Gin Lys Ala Leu Ser Leu Glu 

165 170 175 

aaa atg ctt gag gcg agt act gag aga gaa agg cga ttg atg gag aag 1548 
Lys Met Leu Glu Ala Ser Thr Glu Arg Glu Arg Arg Leu Net Glu Lys 

180 185 190 

ctg agt gag agt ttg aaa act atg gag agt cag tea gca ccg gtc caa 1596 
Leu Ser Glu Ser Leu Lys Thr Met Glu Ser Gin Ser Ala Pro Val Gin 

195 200 205 

gag ctt act cag aat ctt aag aga get gaa ggt ttc ttg eat ttc ata 1644 
Glu Leu Thr Gin Asn Leu Lys Arg Ala Glu Gly Phe Leu His Phe He 

210 215 220 

ctt cag aat gca cct att gtt atg ggc cat cag gtaaagtaaa aggtgattet 1697 
Leu Gin Asn Ala Pro He Val Met Gly His Gin 
225 230 235 

tgatcttgtt ttcgatcttt tegacttttc tgattctttg ttaettatga gttteag 1754 
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gat aaa gat tta cgc tac ttg ttc ate tac aac aag tat cct agt tta 1802 
Asp Lys Asp Leu Arg Tyr Leu Phe lie Tyr Asn Lys Tyr Pro Ser Leu 

240 245 250 

egg gaa cag gttagaagaa aactttttct tctgttggat ttattgaatc 1851 
Arg Gltt Gin 

attctctgag gaaatgtgtt taaatcaaaa tctgtttctt actatatttc ag gac 1906 

Asp 
255 

att ttg gga aaa aca gac gtg gag ata ttc cat gga ggt gga gtt aaa 1954 
lie Leu Gly Lys Thr Asp Val Glu He Phe His Gly Gly Gly Vai Lys 

260 265 270 

gaa tot gaa gat ttc aag aga gaa gtt ctt gag aaa gga aaa get tea 2002 
Glu Ser Glu Asp Phe Lys Arg Glu Val Leu Glu Lys Gly Lys Ala Ser 

275 280 285 

aag aga gag ate aca ttt act aca gat tta ttt gga tea aag aeg ttt 2050 
Lys Arg Glu He Thr Phe Thr Thr Asp Leu Phe Gly Ser Lys Thr Phe 

290 295 300 

ttg ata tat gtt gag cct gtt tac aac aaa get ggc gag aaa ate ggt 2098 
Leu He Tyr Val Glu Pro Val Tyr Asn Lys Ala Gly Glu Lys He Gly 

305 310 315 

ata aac tac atg gga atg gaa gta act gat cag gttagttagc taaagatttt 2151 
He Asn Tyr Met Gly Met Glu Val Thr Asp Gin 
320 325 330 

tgaactattc tataatetat gttetcattt teaeatettc actggatctt cctgtgttae 2211 
?ta gtg aaa agg gag aaa atg gcg aaa ctt aga gaa gat aac get 2258 
Val Val Lys Arg Glu Lys Met Ala Lys Leu Arg Glu Asp Asn Ala 
335 340 345 
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gtg aga aag gcg atg gaa tea gaa ctg aac aag act att cac att aca 2306 
Val Arg Lys Ala Met Glu Set Glu Leu Asn Lys Thr lie His lie Thr 

350 355 360 

g gtttgttcaa gttaagcagt gaaagtttta gaaagattaa tgagaaaact 2357 
agacttaggt gttgtgtttt ttcttttgca g ag gag aca atg aga gca aag cag 2411 

Glu Glu Thr Met Arg Ala Lys Gin 
365 

atg eta gcg acg atg tct cat gag ata agg tea cca ttg tea gga gta 2459 
Met Leu Ala Thr Met Set His Glu He Arg Ser Pro Leu Ser Gly Val 
3 370 375 380 385 

gtg gga atg get gag ata ctt tea act aca aaa ctg gat aaa gag caa 2507 
Val Gly Met Ala Glu He Leu Ser Thr Thr Lys Leu Asp Lys Glu Gin 

390 395 400 

aga cag ttg ttg aat gtc atg ate tct tct ggt gat ttg gtg ctt cag 2555 
Arg Gin Leu Leu Asn Val Met He Ser Ser Gly Asp Leu Val Leu Gin 

405 410 415 

eta ate aac gae att ctt gat etc tec aag gtt gaa tea g gtacaatata 2605 
Leu He Asn Asp He Leu Asp Leu Ser Lys Val Glu Ser 
420 425 430 

ctgttttcaa agtttttgat cttgtggtgt ggtcattgtt caaatcctcg attacatatg 2665 
ttattttttg gtatttgtgt gttcttttta g gt gtg atg aga tta gaa get aca 2719 

Gly Val Met Arg Leu Glu Ala Thr 

— — _— 

aag ttt ega cca aga gaa gta gtg aag cat gtg eta cag aca get gca 
Lys Phe Arg Pro Arg Glu Val Val Lys His Val Leu Gin Thr Ala Ala 

440 445 450 

gca teg ctg aag aaa tct ttg aca tta gaa gga aac att gca gat gat 
Ala Ser Leu Lys Lys Ser Leu Thr Leu Glu Gly Asn He Ala Asp Asp 
455 460 465 470 



2767 



2815 
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gtt cct att gag gttactacac atttcagaaa gagttaaatg tggcaaaagt 2867 
Val Pro lie Glu 

ctttgtgatc ttaacttttt ttcctttaaa tgtttag gta gtt gga gat gtt eta 2922 

Val Val Gly Asp Val Leu 
475 480 
agg att agg cag ate etc acc aat ttg ata ag gttctttaec tgattcctgt 2974 
Arg He Arg Gin He Leu Thr Asn Leu He Ser 

485 490 
attatttgca taatgaeaag ttteggttce tgatttgtte aaaegttttg cag c aat 3031 

Asn 

get ate aag ttt aca cat gaa gga aat gta gga ate aaa etc caa gtg 3079 
Ala He Lys Phe Thr His Glu Gly Asn Val Gly He Lys Leu Gin Val 

495 500 505 

ata tea gaa cca tee ttt gtg egg gat aac gea ttg aac gca gac acc 3127 
He Ser Glu Pro Ser Phe Val Arg Asp Asn Ala Leu Asn Ala Asp Thr 

510 515 520 

gag gaa cac gaa caa aac ggt ttg acc gag act tea gtt tgg att tgc 3175 
Glu Glu His Glu Gin Asn Gly Leu Thr Glu Thr Ser Val Trp He Cys 
525 530 535 540 

tgt gac gta tgg gac act gga att gga ate cca g geaagcaagc 3219 
Cys Asp Val Trp Asp Thr Gly He Gly He Pro 

545 550 
aattctgaea aatgaacatg aaaagaetaa aaaactccaa etaacctata tattaaectg 3279 
gttcatgttt tggtgttett gtgcag aa aac get ett cca tgt ttg ttc aag 3331 

Glu Asn Ala Leu Pro Cys Leu Phe Lys 
555 560 
aag tac atg caa gca age get gat cat gee egg aaa tac ggt ggg act 3379 
Lys Tyr Met Gin Ala Ser Ala Asp His Ala Arg Lys Tyr Gly Gly Thr 
565 570 575 
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ggt etc gga ctt get att tgt aaa cag ctg gtaagctatt attaggattt ta 3431 
Gly Leu Gly Leu Ala lie Cys Lys Gin Leu 

580 585 
caacacta cagaagaaac taatgaagct cgttatccta atctttcttt gtttgtttac 3489 
Stt gag tta atg gga ggc caa etc act gtg aca age egg gtg age 3536 
Val Glu Leu Met Gly Gly Gin Leu Thr Val Thr Ser Arg Val Ser 
590 595 600 

gaa ggt tea acg ttc aca ttt ata tta ccc tac aaa gtt gga aga tea 3586 
Glu Gly Ser Thr Phe Thr Phe He Leu Pro Tyr Lys Val Gly Arg Ser 

605 610 615 

gat gat tat tea gat gat caa gat gag ttc tct gat atg gcg gat caa 3632 
Asp Asp Tyr Ser Asp Asp Gin Asp Glu Phe Ser Asp Met Ala Asp Gl» 

620 625 630 

caa tct gaa cca gac gat aca get gaa gga tat ttc cag ttt aaa ccg . 3680 
Gin Ser Glu Pro Asp Asp Thr Ala Glu Gly Tyr Phe Gin Phe Lys Pro 

635 640 645 

etc tta gga teg ata tat teg aat ggc gga ccg ggg ate age aat gac 3728 
Leu Leu Gly Ser lie Tyr Ser Asn Gly Gly Pro Gly He Ser Asn Asp 
650 655 660 665 

ttc tta cct cat aaa gtc atg ctt act agt cct att aag etc ate aat 3776 
Phe Leu Pro His Lys Val Met Leu Thr Ser Pro He Lys Leu He Asn 

670 675 680 

ggt ttt gtc get gat ccc tct aat aac act gga cag age gag atg eta 3824 
Gly Phe Val Ala Asp Pro Ser Asn Asn Thr Gly Gin Ser Glu Met Leu 

685 690 695 

cag ctt gaa aac ggt ggt tac atg gat gaa tct aaa etc gaa ace agt 3872 
Gin Leu Glu Asn Gly Gly Tyr Met Asp Glu Ser Lys Leu Glu Thr Ser 
700 705 710 
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tct ggt cat tgc cct gaa tea get cac caa tat gag aat gga aat ggt 3920 
S r Gly His Cys Pr Glu Ser Ala His Gin Tyr Glu Asn Gly Asn Gly 

715 720 725 

cga tgt ttc tct aag gaa tct gaa tct tgt age agt tea caa get age 3968 
Arg Cys Phe Ser Lys Glu Ser Glu Ser Cys Ser Ser Ser Gin Ala Ser 
730 735 740 745 

tea gaa ggt gga ace tta gaa atg gag tea gag etc aca gtt tea tct 4016 
S r Glu Gly Gly Thr Leu Glu Net Glu Ser Glu Leu Thr Val Ser Ser 

750 755 760 

eat agg gaa gag gaa aaa gee gag aca gaa gta aaa gaa aca tea aag 4064 
His Arg Glu Glu Glu Lys Ala Glu Thr Glu Val Lys Glu Thr Ser Lys 

765 770 775 

eca aag att ttg ctt gtg gaa gat aat aag ate aac ate atg gtt gca 4112 
Pro Lys He Leu Leu Val Glu Asp Asn Lys He Asn He Met Val Ala 

780 785 790 

aag teg atg atg aag cag tta ggc eat ace atg gat att get aat aat 4160 
Lys Ser Het Net Lys Gin Leu Gly His Thr Met Asp He Ala Asn Asn 

795 800 805 

gga gtt gaa gcc ata ace gcg att aat age tct age tac gat etg gta 4208 
Gly Val Glu Ala He Thr Ala He Asn Ser Ser Ser Tyr Asp Leu Val 
810 815 820 825 

etc atg gtatgtaaat tttettaget etaaggaett gtccttttea aatteaetta 4264 

L u Met ~ — 

tatttgaaaa aggcttataa ttcatattgg gttcacag gat gtg tgc atg eeg gtg 4320 

Asp Val Cys Met Pro Val 
830 

etc gat ggt tta aaa get aca aga etg ate cgt teg tat gaa gaa act 4368 
L u Asp Gly Leu Lys Ala Thr Arg Leu He Arg Ser Tyr Glu Glu Thr 
835 840 845 
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ggg aac tgg aat get gca ata gaa gcc gga gta gat ata tcg aca tcg 4416 

Gly Asn Trp Asn Ala Ala lie Glu Ala Gly Val Asp He Ser Thr Ser 

850 855 860 865 

gag aat gaa caa gtt tgt atg cgt ccc aca aac egg ctg cct ata ate 4464 

Glu Asn Glu Gin Val Cys Met Arg Pro Thr Asn Arg Leu Pro He He 

870 875 880 

gcg gtcagtactt cttttttgaa tactaaacac agagatctaa tgcataactt 4517 
Ala 

gagaaaactg atagtcagaa tgcgttgtgg aatgtgcag atg acg gca aat act 4571 

Met Thr Ala Asn Thr 
885 

tta gca gag agt tea gaa gaa tgt tat gca aat ggt atg gac tcg ttt 4619 
Leu Ala Glu Ser Ser Glu Glu Cys Tyr Ala Asn Gly Met Asp Ser Phe 

890 895 900 

att tcg aaa cct gta acg ttg caa aaa ctg aga gag tgt ttg caa cag 4667 
He Ser Lys Pro Val Thr Leu Gin Lys Leu Arg Glu Cys Leu Gin Gin 

905 910 915 

tat ttg cae tga 4679 
Tyr Leu His *«* 
920 
[0 0 6 6] 

< 2 1 0 > 4 

<2 1 1> 9 2 2 

< 2 1 2 > PRT 

<2 1 3> Arabidopsis thariana 

<2 2 3> Amino acid sequence of histidine protein kinese 
<4 0 0> 4 

Met Val Cys Glu Met Glu Thr Asp Gin He Glu Glu Met Asp Val Glu 

15 10 15 
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Val Leu Ser Ser Met Trp Pro Glu Asp Val Gly Thr Glu Ala Asp Lys 

20 25 30 

Gin Phe Asn Val Gla Lys Pro Ala Gly Asp Leu Asp Thr Leu Lys Glu 

35 40 45 

Val Thr He Glu Thr Arg Thr lie Ala Asp Met Thr Arg Leu Pro Asn 

50 55 60 

Leu Leu Asn Ser Thr His Gin Gly Ser Ser Gin Leu Thr Asn Leu Val 
65 70 75 80 

Lys Gin Trp Glu Tyr Met Gin Asp Asn Ala Val Arg Leu Leu Lys Glu 

85 90 95 

Glu Leu Lys Asn Leu Asp Arg Gin Arg Glu Glu Ala Glu Ala Lys Glu 

100 105 110 

Leu Lys He He Glu Gin Tyr Lys Phe Glu Ser Asn Glu Pro Glu Asn 

115 120 125 

Val Pro Val Leu Asp Glu Thr Ser Asp Leu Phe Arg Arg Phe Arg Gin 

130 135 140 

Lys Lys Arg Asp Ala Leu Val Asp Ser Lys Lys He Glu He Tyr Glu 
145. 150 155 160 

Glu Phe Asp Thr Val Ala Tyr Trp Lys Gin Lys Ala Leu Ser Leu Glu 

165 170 175 

Lys Met Leu Glu Ala Ser Thr Gin Arg Glu Arg Arg Leu Met Glu Lys 
180 185 190 



Leu Ser Glu Ser Leu Lys Thr Met Glu Ser Gin Ser Ala Fro Val "Glir 

195 200 205 

Glu Leu Thr Gin Asn Leu Lys Arg Ala Glu Gly Phe Leu His Phe He 

210 215 220 

Leu Gin Asn Ala Pr He Val Net Gly Bis Gin Asp Lys Asp Leu Arg 
225 230 235 240 
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Tyr Leu Phe lie Tyr Asn Lys Tyr Pro Ser Leu Arg Glu Gin Asp lie 

245 250 255 

Leu Gly Lys Thr Asp Val Glu lie Phe His Gly Gly Gly Val Lys Glu 

260 265 270 

Ser Glu Asp Phe Lys Arg Glu Val Leu Glu Lys Gly Lys Ala Ser Lys 

275 280 285 

Arg Glu He Thr Phe Thr Thr Asp Leu Phe Gly Ser Lys Thr Phe Leu 

290 295 300 

He Tyr Val Glu Pro Val Tyr Asn Lys Ala Gly Glu Lys He Gly He 
305 310 315 320 

Asn Tyr Met Gly Met Glu Val Thr Asp Gin Val Val Lys Arg Glu Lys 

325 330 335 

Met Ala Lys Leu Arg Glu Asp Asn Ala Val Arg Lys oAla Met Glu Ser 

340 345 350 

Glu Leu Asn Lys Thr He His He Thr Glu Glu Thr Met Arg Ala Lys 

355 360 365 

Gin Met Leu Ala Thr Met Ser His Glu He Arg Ser Pro Leu Ser Gly 

370 375 380 

Val Val Gly Met Ala Glu He Leu Ser Thr Thr Lys Leu Asp Lys Glu 
385 390 395 400 

Gin Arg Gin Leu Leu Asn Val Met He Ser Ser Gly Asp Leu Val Leu 



Gin Leu He Asn Asp He Leu Asp Leu Ser Lys Val Glu Ser Gly Val 

420 425 430 

Met Arg Leu Glu Ala Thr Lys Phe Arg Pro Arg Glu Val Val Lys His 

435 440 445 

Val Leu Gin Thr Ala Ala Ala Ser Leu Lys Lys Ser Leu Thr Leu Glu 



405 



410 



415 



450 



455 



460 
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Gly Asn He Ala Asp Asp Val Pro He Gla Val Val Gly Asp Val Leu 
465 470 475 480 

Arg He Arg Gin He Leu Thr Asn Leu He Ser Asn Ala He Lys Phe 

485 490 495 

Thr His Gin Gly Asn Val Gly He Lys Leu Gin Val He Ser Gin Pro 

500 505 510 

Ser Phe Val Arg Asp Asn Ala Leu Asn Ala Asp Thr Glu Glu His Glu 

515 520 525 

Gin Asn Gly Leu Thr Glu Thr Ser Val Trp He Cys Cys Asp Val Trp 

530 535 540 

Asp Thr Gly He Gly He Pro Glu Asn Ala Leu Pro Cys Leu Phe Lys 
545 550 555 560 

Lys Tyr Met Gin Ala Ser Ala Asp Bis Ala Arg Lys Tyr Gly Gly Thr 

565 570 575 

Gly Leu Gly Leu Ala He Cys Lys Gin Leu Val Glu Leu Met Gly Gly 

580 585 590 

Gin Leu Thr Val Thr Sfer Arg Val Ser Glu Gly Ser Thr Phe Thr Phe 

595 600 605 

He Leu Pro Tyr Lys Val Gly Arg Ser Asp Asp Tyr Ser Asp Asp Gin 

610 615 620 

Asp Glu Phe Ser Asp Met Ala Asp Gin Gin Ser Glu Pro Asp Asp Thr 
625 630 635 640 



Ala Glu Gly Tyr Phe Gin Phe Lys Pro Leu Leu Gly Ser He Tyr Ser 

645 650 655 

Asn Gly Gly Pro Gly He Ser Asn Asp Phe Leu Pro His Lys Val Met 

660 665 670 

Leu Thr Ser Pro He Lys Leu He Asn Gly Phe Val Ala Asp Pro Ser 
675 680 685 
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Asn Asn Thr Gly Gin Ser Glo Met Leu Gin Leu Glu Asn Gly Gly Tyr 

690 695 700 

Met Asp Glu Ser Lys Leu Glu Thr Ser Ser Gly His Cys Pro Glu Ser 
705 710 715 720 

Ala His Gin Tyr Glu Asn Gly Asn Gly Arg Cys Phe Ser Lys Glu Ser 

725 730 735 

Glu Ser Cys Ser Ser Ser Gin Ala Ser Ser Glu Gly Gly Thr Leu Glu 

740 745 750 

Met Glu Ser Glu Leu Thr Val Ser Ser His Arg Glu Glu Glu Lys Ala 

755 760 765 

Glu Thr Glu Val Lys Glu Thr Ser Lys Pro Lys He Leu Leu Val Glu 

770 775 780 

Asp Asn Lys He Asn He Met Val Ala Lys Ser Met Met Lys Gin Leu 
785 790 795 800 

Gly His Thr Met Asp He Ala Asn Asn Gly Val Glu Ala lie Thr Ala 

805 810 815 

He Asn Ser Ser Ser Tyr Asp Leu Val Leu Met Asp Val Cys Met Pro 

820 825 830 

Val Leu Asp Gly Leu Lys Ala Thr Arg Leu lie Arg Ser Tyr Glu Glu 

835 840 845 

Thr Gly Asn Trp Asn Ala Ala He Glu Ala Gly Val Asp He Ser Thr 

850 855 860 

Ser Glu Asn Glu Gin Val Cys Met Arg Pro Thr Asn Arg Leu Pro He 
865 870 875 880 

He Ala Met Thr Ala Asn Thr Leu Ala Glu Ser Ser Glu Glu Cys Tyr 

885 890 895 

Ala Asn Gly Met Asp Ser Phe He Ser Lys Pro Val Thr Leu Gin Lys 
900 905 910 
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Leu Arg Glu Cys Leu Gin Gin Tyr Leu His 

915 920 
[0 0 6 7] 
<2 1 0> 5 
<2 11>3708 

< 2 1 2 > DNA 

<2 1 3> Arabidopsis thaliana 
<2 2 0> 

< 2 2 1 > exon 1 
<222> (l)-(705) 

< 2 2 1 > exon 2 

<2 2 2> (7 8 3) • (8 3 9) 

< 2 2 1 > exon 3 

<2 2 2> (9 3 3) - (1 1 6 0) 

< 2 2 1 > exon 4 

<222> (1243) (1336) 

< 2 2 1 > exon 5 

<222> (1418) ••(1624) 

< 2 2 1 > exon 6 

<2 2 2> (1 7 2 6) ••• (1 8 5 6) 

< 2 2 1 > exon 7 

<222> (1934) -(1983) 

< 2 2 1 > exon 8 

<222> (2057) •••(2238) 

< 2 2 1 > exon 9 

<222> (2335) •••(2438) 

< 2 2 1 > exon 10 

<2 2 2> (2 5 2 1) • • (3 24 3) 

< 2 2 1 > exon 11 
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<2 2 2> (3 3 3 2) • • (3 4 9 6) 
< 2 2 1 > xon 12 

<222> (3586) -(3708) 

<2 2 3> Nucleotide sequence of genomic DNA coding for histidine protei 
n kinase 
<4 0 0> 5 

atg gtc tgt gaa atg gag act gat cag att gag gaa atg gat gtc gaa 48 
Met Val Cys Glu Met Glu Thr Asp Gin He Glu Glu Met Asp Val Glu 

15 10 15 

gtt ttg tct teg atg tgg ccc gaa gat gtt gga act gaa get gac aaa 96 
Val Leu Ser Ser Met Trp Pro Glu Asp Val Gly Thr Glu Ala Asp Lys 

20 25 30 

cag ttc aac gtc gag aaa cct gcc gga gat tta gac acg ttg aaa gaa 144 
Gin Phe Asn Val Glu Lys Pro Ala Gly Asp Leu Asp Thr Leiu Lys Glu 

35 40 45 

gtt act ate gag aca egg ace att geg gat atg aca egg tta cea aac 192 
Val Thr lie Glu Thr Arg Thr He Ala Asp Met Thr Arg Leu Pro Asn 

50 55 60 

eta ttg aat teg act cat caa ggc tec tct caa eta ace aac ctt gtg 240 
Leu Leu Asn Ser Thr His Gin Gly Ser Ser Gin Leu Thr Asn Leu Val 
65 70 75 80 

aaa caa tgg gag tat atg caa gac aac geg gtt egg ctg tta aaa gaa 288 
Lys Gin Trp Glu Tyr Met Gin Asp Asn Ala Val Arg Leu Leu Lys Glu 

85 90 95 

gag eta aag aat etc gat aga cag aga gaa gaa get gag get aaa gag 336 
Glu Leu Lys Asn Leu Asp Arg Gin Arg Glu Glu Ala Glu Ala Lys Glu 
100 105 110 
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ttg zzg ate att gag gag tat aag ttt gag age aac gag cct gag aat 384 
Leu Lys He lie Glu Glu Tyr Lys Phe Glu Ser Asn Glu Pro Glu Asn 

115 120 125 

gtt ccg gtt ttg gat gag acg agt gat ttg ttc cgc agg ttt agg cag 432 
Val Pro Val Leu Asp Glu Thr Ser Asp Leu Phe Arg Arg Phe Arg Gin 

130 135 140 

aaa aaa cga gat gcc ttg gtc gat age aag aag att gag ate tat gag 480 
Lys Lys Arg Asp Ala Leu Val Asp Ser Lys Lys He Glu He Tyr Glu 
145 150 155 160 

gag ttt gae act gtt gea tat tgg aaa cag aag gcg ttg agt ctt gag 528 
Glu Phe Asp Thr Val Ala Tyr Trp Lys Gin Lys Ala Leu Ser Leu Glu 

165 170 175 

aaa atg ctt gag gcg agt act gag aga gaa agg cga ttg atg gag aag 576 
Lys Met Leu Glu Ala Ser Thr Glu Arg Glu Arg Arg Leu Met Glu Lys 

180 185 190 

ctg agt gag agt ttg aaa act atg gag agt cag tea gea ccg gtc caa 624 
Leu Ser Glu Ser Leu Lys Thr Met Glu Ser Gin Ser Ala Pro Val Gin 

195 200 205 

gag ctt act cag aat ctt aag aga get gaa ggt ttc ttg cat ttc ata 672 
Glu Leu Thr Gin Asn Leu Lys Arg Ala Glu Gly Phe Leu His Phe He 

210 215 220 

ett cag aat gea cct att gtt atg ggc cat cag gtaaagtaaa aggtgattct 725 
Leu Gin Asn Ala Pro He Val Met Gly His Gin 
225 230 235 

tgatcttgtt ttcgatcttt tcgactttte tgattctttg ttacttatga gtttcag 782 
gat aaa gat tta cgc tac ttg ttc ate tac aac aag tat cct agt tta 830 
Asp Lys Asp Leu Arg Tyr Leu Phe He Tyr Asn Lys Tyr Pr Ser Leu 
240 245 250 
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egg gaa cag gttagaagaa aactttttct tctgttggat ttattgaatc 879 
Arg Glu Gin 

attctcttga ggaaatgtgt ttaaatcaaa atctgtttct tactatattt cag gac 935 

Asp 

255 

cat gga ggt gga gtt aaa 983 
Bis Gly Gly Gly Val Lys 
270 

gag aaa gga aaa get tea 1031 
Glu Lys Gly Lys Ala Ser 

285 

ttt gga tea aag aeg ttt 1079 
Phe Gly Ser Lys Thr phe 
300 

get gge gag aaa ate ggt 1127 
Ala Gly Glu Lys lie Gly 
315 

cag gttagttage taaagatttt 1180 
Gin 

330 

tgaaetattc tataatetat gttcteattt teaeatctte aetggatctt ectgtgttac 1240 
ag gta gtg aaa agg gag aaa atg gcg aaa ctt aga gaa gat aae get 1287 
Val Val Lys Arg Glo Lys Met Ala Lys Leu Arg Glu Asp Asn Ala 
335 340 345 

gtg aga aag gcg atg gaa tea gaa etg aae aag act att eac att aea 1335 
Val Arg Lys Ala Met Glu Ser Glu Leu Asn Lys Thr lie His lie Thr 
350 355 360 
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att ttg gga aaa aea gac gtg gag ata ttc 
He Leu Gly Lys Thr Asp Val Glu lie Phe 
260 265 
gaa tct gaa gat ttc aag aga gaa gtt ctt 
> Glu Ser Glu Asp Phe Lys Arg Glu Val Leu 
275 280 
aag aga gaa ate aea ttt act aea gat tta 
Lys Arg Glu He Thr Phe Thr Thr Asp Leu 

290 295 
ttg ata tat gtt gag ect gtt tae aae aaa 
Leu He Tyr Val Glu Pro Val Tyr Asn Lys 

305 310 
ata aae tae atg gga atg gaa gta act gat 
He Asn Tyr Met Gly Met Glu Val Thr Asp 
320 325 



11-240433 



g gtttgttcaa gttaagcact gaaagtttta gaaagattaa tgagaaaact 1386 
agacttaggt gttgtgtttt ttcttttgca g ag gag aca atg aga gca aag cag 1440 

Gltt Glu Thr Met Arg Ala Lys Gin 
365 

atg eta gcg acg atg tct cat gag ata agg tea eca ttg tea gga gta 1488 
Net Leu Ala Thr Met Ser His Glu He Arg Ser Pro Leu Ser Gly Val 
370 375 380 385 

gtg gga atg get gag ata ett tea act aca aaa ctg gat aaa gag caa 1536 
Val Gly Met Ala Glu He Leu Ser Thr Thr Lys Leu Asp Lys Glu Gin 

390 395 400 

aga cag ttg ttg aat gtc atg ate tct tct ggt gat ttg gtg ctt cag 1584 
Arg Gin Leu Leu Asn Val Met He Ser Ser Gly Asp Leu Val Leu Gin 

405 410 415 

eta ate aac gae att ctt gat etc tec aag gtt gaa tea g gtaeaatata 1634 
Leu He Asn Asp He Leu Asp Leu Ser Lys Val Glu Ser 
420 425 430 

etgttttcaa agtttttgat ettgtggtgt ggteattgtt eaaateeteg attaeatatg 1694 
ttattttttg gtatttgtgt gttettttta g gt gtg atg aga tta gaa get aca 1748 

Gly Val Met Arg Leu Glu Ala Thr 
435 

aag ttt cga eca aga gaa gta gtg aag cat gtg eta eag aca get gca 1796 
Lys Phe Arg Pro Arg Glu Val Val Lys His Val Leu Gin Thr Ala Ala 

440 445 450 

gca teg ctg aag aaa tct ttg aca tta gaa gga aac att gca gat gat 1844 
Ala Ser Leu Lys Lys Ser Leu Thr Leu Glu Gly Asn lie Ala Asp Asp 
455 460 465 470 

gtt ect att gag gttactaeac atttcagaaa gagttaaatg tggcaaaagt 1896 
Val Pro He Glu 
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ctttgtgatc ttaacttttt ttcctttaaa tgtttag gta gtt gga gat gtt 


1948 




Val Val Gly Asp Val 






475 




eta agg att agg cag ate 


etc acc aat ttg ata ag gttetttace 


1993 


Leu Arg He Arg Gin He Leu Thr Asn Leu He Ser 




480 485 


490 




tgattcctgt attatttgca taatgacaag ttttggttcc tgatttgttc aaacgttttg 2053 


cag c aat get ate aag ttt aca eat gaa gga aat gta gga ate aaa 


2099 


Asn Ala He Lys phe Thr His Glu Gly Asn Val Gly He Lys 




495 


500 505 




etc eaa gtg ata tea gaa 


eca tee ttt gtg egg gat aac gca ttg aac 


2147 


Leu Gin Val He Ser Glu 


Pro Ser Phe Val Arg Asp Asn Ala Leu Asn 




510 


515 520 




gca gac acc gag gaa cac 


gaa caa aac ggt ttg acc gag act tea gtt 


2195 


Ala Asp Thr Glu Glu His 


Glu Gin Asn Gly Leu Thr Glu Thr Ser Val 




525 


530 535 




tgg att tgc tgt gac gta 


tgg gac act gga att gga ate eca 


2237 


Trp He Cys Cys Asp Val 


Trp Asp Thr Gly He Gly He Pro 




540 . 


545 550 




g gcaagcaagc aattctgaca 


aatgaacatg aaaagactaa aaaactceaa 


2288 


etaacctata tattaacctg gttcatgttt tggtgttett gtgcag aa aac 


2339 




Glu Asn 




get ctt eca tgt ttg ttc aag aag tae atg caa gca age get gat cat 


2387 


Ala Leu Pro Cys Leu Phe Lys Lys Tyr Net Gin Ala Ser Ala Asp His 




555 


560 565 




gcc ega aaa tae ggt ggg act ggt etc gga ctt get att tgt aaa cag 


2435 


Ala Arg Lys Tyr Gly Gly Thr Gly Leu Gly Leu Ala He Cys Lys Gin 




570 575 


580 585 
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ctg gtaagctatt attaggattt tacaacacta cagaagaaac taatgaagct 2488 
Leu 

cgttatccta atctttctct gtttgtttac ag gtt gag tta atg gga ggc caa 2541 

Val Glu Leu Met Gly Gly Gin 
590 

etc act gtg aca age egg gtg aac gaa ggt tea acg ttc aca ttt ata 2589 
Leu Thr Val Thr Ser Arg Val Asn Glu Gly Ser Thr Phe Thr Phe lie 

595 600 605 

tta ccc tac aaa gtt gga aga tea gat gat tat tea gat gat caa gat 2637 
Leu Pro Tyr Lys Val Gly Arg Ser Asp Asp Tyr Ser Asp Asp Gin Asp 
610 615 620 625 

gag ttc tct gat atg gcg gat caa caa tct gaa oca gac gat aca get 2685 
Glu Phe Ser Asp Met Ala Asp Gin Gin Ser Glu Pro Asp Asp Thr Ala 

630 635 640 

gaa gga tat ttc cag ttt aaa ccg etc tta gga teg ata tat teg aat 2733 
Glu Gly Tyr Phe Gin Phe Lys Pro Leu Leu Gly Ser He Tyr Ser Asn 

645 650 655 

ggc gga ccg ggg ate age aat gac ttc tta cct eat aaa gtc atg ctt 2781 
Gly Gly Pro Gly He Ser Asn Asp Phe Leu Pro His Lys Val Met Leu 

660 665 670 
act agt cct att aag etc ate aat ggt ttt gtc get gat ccc tct aac 2829 
Thr Ser Pro He Lys Leu lie Asn Gly Phe Val Ala Asp Pro Ser Asn 
675 680 68S 



aac act gga cag age gag atg eta cag ctt gaa aac ggt ggt tac atg 2877 

Asn Thr Gly Gin Ser Glu Met Leu Gin Leu Glu Asn Gly Gly Tyr Met 
690 695 700 705 

gat gaa tct aaa etc gaa acc agt tct ggt cat tgc cct gaa tea get 2925 

Asp Glu Ser Lys Leu Glu Thr Ser Ser Gly His Cys Pro Glu Ser Ala 
710 715 720 
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cac caa tat gag aat gga aat ggt cga tgt ttc tct aag gaa tct gaa 2973 
His Gin Tyr Glu Asn Gly Asn Gly Arg Cys Phe Ser Lys Glu Ser Glu 

725 730 735 

tct tgt age agt tea caa get age tea gaa ggt gga acc tta gaa atg 3021 
Ser Cys Ser Ser Ser Gin Ala Ser Ser Glu Gly Gly Thr Leu Glu Met 

740 745 750 

gag tea gag etc aca gtt tea tct cat agg gaa gag gaa aaa gee gag 3069 
Glu Ser Glu Leu Thr Val Ser Ser His Arg Glu Glu Glu Lys Ala Glu 

755 760 765 

ata gaa gta aaa gaa aca tea aag cca aat att ttg ctt gtg gaa gat 3117 
He Glu Val Lys Glu Thr Ser Lys Pro Asn He Leu Leu Val Glu Asp 
770 775 780 785 

aat aag ate aac ate atg gtt gea aag teg atg atg aag cag tta ggc 3165 
Asn Lys He Asn He Met Val Ala Lys -Ser Met Met Lys i;in Leu Gly 

790 795 800 

cat acc atg gat att get aat aat gga gtt gaa gee ata acc gcg att 3213 
His Thr Met Asp He Ala Asn Asn Gly Val Glu Ala He Thr Ala He 

805 810 815 

aat age tct age tac gat ctg gta etc atg gtatgtaaat tttcttagct 3263 
Asn Ser Ser Ser Tyr Asp Leu Val Leu Met 

820 825 
ctaaggaett gtccttttea aattcactta tatttgaaaa aggcttataa ttcatattgg 3323 
gtteaeag gat gtg tge atg eeg gtg etc gat ggt tta aaa get aca 3370 
Asp Val Cys Met Pro Val Leu Asp Gly Leu Lys Ala Thr 
830 835 840 

aga ctg ate cgt teg tat gaa gaa act ggg aac tgg aat get gea ata 3418 
Arg Leu He Arg Ser Tyr Glu Glu Thr Gly Asn Trp Asn Ala Ala He 
845 850 855 
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gaa gcc gga gta gat ata teg aca teg gag aat gaa caa gtt tgt atg 3466 
Glo Ala Gly Val Asp lie Ser Thr Ser Glu Asn Glo Gin Val Cys Net 

860 865 870 

cgt ccc aca aac egg ctg cct ata ate geg gtcagtaett ctttttcgaa 3516 
Arg Pro Thr Asn Arg Leo Pro lie He Ala 

875 880 
taetaaaeac agagatetaa tgcataactt gagaaaactg atagtcagaa tgegttgtgg 3576 
aatgtgcag atg acg gca aat act tta gca gag agt tea gaa gaa tgt 3624 
Met Thr Ala Asn Thr Leu Ala Glu Ser Ser Glu Glu Cys 
885 890 895 

tat gca aat ggt atg gac tcg ttt att teg aaa eet gta acg ttg caa 3672 
Tyr Ala Asn Gly Met Asp Ser Phe He Ser Lys Pro Val Thr Lea Gin 

900 905 910 

aaa ctg aga gag tgt ttg caa cag tat ttg cac tga 3708 
Lys Lea Arg Glu Cys Lea Gin Gin Tyr Lea Bis *«* 
915 920 

[00 68] 

<2 1 0> 6 

<2 1 1> 9 2 2 
<2 1 2> PRT 

<2 1 3> Arabidopsis thariana 

<2 2 3> Aaino acid sequence of histidine protein kinese 

<4 0 0> 6 — 

Net Val Cys Gla Net Glu Thr Asp Gin He Glu Glu Net Asp Val Glu 

15 10 15 

Val Leu Ser Ser Met Trp Pro Glu Asp Val Gly Thr Glu Ala Asp Lys 

20 25 30 

Gin Phe Asn Val Glu Lys Pr Ala Gly Asp Leu Asp Thr Leu Lys Glu 
35 40 45 



54 
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Val Thr He Glu Thr Arg Thr lie Ala Asp Met Thr Arg Leu Pro Asn 

50 55 60 

Lea Leu Asn Ser Thr His Gin Gly Ser Ser Gin Leu Thr Asn Leu Val 
65 70 75 80 

Lys Gin Trp Gla Tyr Met Gin Asp Asn Ala Val Arg Leu Leu Lys Glu 

85 90 95 

Glu Leu Lys Asn Leu Asp Arg Gin Arg Glu Glu Ala Glu Ala Lys Glu 

100 105 110 

Leu Lys He He Glu Glu Tyr Lys Phe Glu Ser Asn Glu Pro Glu Asn 

115 120 125 

Val Pro Val Leu Asp Glu Thr Ser Asp Leu Phe Arg Arg Phe Arg Gin 

130 135 140 

Lys Lys Arg Asp Ala Leu Val Asp Ser Lys Lys^ lie Glu He Tyr Glu 
145 150 155 160 

Gin Phe Asp Thr Val Ala Tyr Trp Lys Gin Lys Ala Leu Ser Leu Glu 

165 170 175 

Lys Met Leu Glu Ala Ser Thr Glu Arg Glu Arg Arg Leu Met Glu Lys 

180 185 190 

Leu Ser Glu Ser Leu Lys Thr Met Glu Ser Gin Ser Ala Pro Val Gin 

195 200 205 

Glu Leu Thr Gin Asn Leu Lys Arg Ala Glu Gly Phe Leu His Phe He 

210 215 220 

Leu Gin Asn Ala Pro He Val Met Gly His Gin Asp Lys Asp Leu Arg 
225 230 235 240 

Tyr Leu Phe He Tyr Asn Lys Tyr Pro Ser Leu Arg Glu Gin Asp He 

245 250 255 

Leu Gly Lys Thr Asp Val Glu He Phe His Gly Gly Gly Val Lys Glu 
260 265 270 



ffiiE#2 000-3087538 



1 1-240433 



Set Glu Asp Phe Lys Arg Glu Val Leu Glu Lys Gly Lys Ala Set Lys 

275 280 285 

Arg Glu lie Thr Phe Thr Thr Asp Leu Phe Gly Ser Lys Thr Phe Leu 

290 295 300 

He Tyr Val Glu Pro Val Tyr Asn Lys Ala Gly Glu Lys He Gly He 
305 310 315 320 

Asn Tyr Met Gly Met Glu Val Thr Asp Gin Val Val Lys Arg Glu Lys 

325 330 335 

Met Ala Lys Leu Arg Glu Asp Asn Ala Val Arg Lys Ala Met Glu Ser 
3An <iRo 

Glu Leu Asn Lys Thr He His He Thr Glu Glu Thr Met Arg Ala Lys 

355 360 365 

Gin Met Leu Ala Thr Met Ser His Glu He Arg Ser Pro Leu Ser Gly 

370 375 380 

Val Val Gly Met Ala Glu He Leu Ser Thr Thr Lys Leu Asp Lys Glu 
385 390 395 400 

Gin Arg Gin Leu Leu Asn Val Met He Ser Ser Gly Asp Leu Val Leu 

405 410 415 

Gin Leu He Asn Asp He Leu Asp Leu Ser Lys Val Glu Ser Gly Val 

420 425 430 

Met Arg Leu Glu Ala Thr Lys Phe Arg Pro Arg Glu Val Val Lys His 
435 440 445 



Val Leu Gin Thr Ala Ala Ala Ser Leu Lys Lys Ser Leu Thr Leu Glu 

450 455 460 

Gly Asn lie Ala Asp Asp Val Pro He Glu Val Val Gly Asp Val Leu 
465 470 475 480 

Arg He Arg Gin He Leu Thr Asn Leu He Ser Asn Ala He Lys Phe 
485 490 495 
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Thr His Glu G\y Asn Val Gly He Lys Leu Gin Val He Ser Glu Pro 

500 505 510 

Ser Phe Val Ars Asp Asn Ala Leu Asn Ala Asp Thr Glu Glu His Glu 

515 520 525 

Gin Asn Gly Leu Thr Glu Thr Ser Val Trp lie Cys Cys Asp Val Trp 

530 535 540 

Asp Thr Gly He Gly He Pro Glu Asn Ala Leu Pro Cys Leu Phe Lys 
545 550 555 560 

Lys Tyr Met Gin Ala Ser Ala Asp His Ala Arg Lys Tyr Gly Gly Thr 

565 570 575 

Gly Leu Gly Leu Ala He Cys Lys Gin Leu Val Glu Leu Met Gly Gly 

580 585 590 

Gin Leu Thr Val Thr Ser Arg Val Asn Glu Gly Ser Thr Phe. Thr Phe 

595 600 605 

He Leu Pro Tyr Lys Val Gly Arg Ser Asp Asp Tyr Ser Asp Asp Gin 

610 615 620 

Asp Glu Phe Ser Asp Met Ala Asp Gin Gin Ser Glu Pro Asp Asp Thr 
625 630 635 640 

Ala Glu Gly Tyr Phe Gin Phe Lys Pro Leu Leu Gly Ser lie Tyr Ser 

645 650 655 

Asn Gly Gly Pro Gly He Ser Asn Asp Phe Leu Pro His Lys Val Met 
660 665 670 



Leu Thr Ser Pro He Lys Leu He Asn Gly Phe Val Ala Asp Pro Ser 

675 680 685 

Asn Asn Thr Gly Gin Ser Glu Met Leu Gin Leu Glu Asn Gly Gly Tyr 

690 695 700 

Met Asp Glu Ser Lys Leu Glu Thr Ser Ser Gly His Cys Pro Glu Ser 
705 710 715 720 
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Ala His Gin Tyr GIu Asn Gly Asn Gly Arg Cys Phe Ser Lys Glu Ser 

725 730 735 

Glu Ser Cys Ser Ser Ser Gin Ala Ser Ser Glu Gly Gly Thr Leu Glu 

740 745 750 

Met Glu Ser Gin Leu Thr Val Ser Ser His Arg Glu Glu Glu Lys Ala 

755 760 765 

Glu He Glu Tal Lys Gin Thr Ser Lys Pro Asn He Leu Leu Val Glu 

770 775 780 

Asp Asn Lys He Asn He Met Val Ala Lys Ser Met Net Lys Gin Leu 
785 790 795 800 

Gly His Thr Met Asp He Ala Asn Asn Gly Val Glu Ala He Thr Ala 

805 810 815 

He Asn Ser Ser Ser Tyr Asp Leu Val Leu Met Asp Val Cys Met Pro 

820 825 830 

Val Leu Asp Gly Leu Lys Ala Thr Arg Leu He Arg Ser Tyr Glu Glu 

835 840 845 

Thr Gly Asn Trp Asn Ala Ala He Glu Ala Gly Val Asp He Ser Thr 

850 855 860 

Ser Glu Asn Glu Gin Val Cys Met Arg Pro Thr Asn Arg Leu Pro He 
865 870 875 880 

He Ala Met Thr Ala Asn Thr Leu Ala Glu Ser Ser Glu Glu Cys Tyr 

885 890 895 

Ala Asn Gly Met Asp Ser Phe He Ser Lys Pro Val Thr Leu Gin Lys 

900 905 910 

Leu Arg Glu Cys Leu Gin Gin Tyr Leu Bis 
915 920 
[0 0 6 9] 
<2 1 0> 7 
< 2 1 1 > 32 
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<2 1 2> DNA 

<2 1 3> Artificial sequence 
<2 2 0> 
<22 1> 
<2 2 2> 

< 2 3 3 > Primer No. 163 
<4 0 0> 7 

cgcggatcca ccatggtctg tgaaatggag ac 32 
[0 0 7 0] 

<2 1 0> 8 

< 2 1 1 > 32 
<2 12>DNA 

<2 1 3> Artificial sequence 
<2 2 0> 
<2 2 1> 
<2 2 2> 

<2 3 3> Pri«er No. 154 
<4 0 0> 8 

ccgctcgagt cagtgcaaat actgttgcaa ac 32 

[0 0 7 1] 
<2 1 0> 9 

<2 1 1> 31 

______ 

<2 1 3> Artificial sequence 

<2 2 0> 
<221> 
<2 2 2> 

<2 3 3> Priaer No. 177 

<4 0 0> 9 
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ggggtacctc agtgcaaata ctgttgcaaa c 31 
[0 0 7 2] 
<2 1 0> 10 

< 2 1 1 > 33 
<2 1 2> DNA 

<2 1 3> Artificial sequence 
<2 2 0> 
<2 2 1> 
<2 2 2> 

<2 3 3 > Primer No. 271 
<4 0 0> 10 

tacccggggg taccgtcgac ctgcaggcat gcc 33 
[0 0 7 3] 
<2 1 1> 11 

< 2 1 1 > 32 

< 2 1 2 > DNA 

<2 1 3> Artificial sequence 
<220> 
<2 2 1> 
<2 2 2> 

<2 3 3> Priner No. 272 
<4 0 0> 11 

aaacgacggc cagtgaattc gagttcggca cc 32- 



[0 0 74] 

< 2 1 0 > 12 

< 2 1 1 > 31 
<2 1 2> DNA 

<2 1 3> Artificial sequence 

<2 2 0> 
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<221> 
<2 2 2> 

<2 3 3 > Primer No. 162 
<4 0 0>12 

cgcggatcca ccatgcttga ggcgagtact g 31 
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mat. KpB I 3 5T®«ig5:a^tlilSaT'^^. 

mZit. KpBI 3 5T. CK12. 1 6 3 0«litS:at1-|iS®T*&S 

C®3] 

03 KpB I 3 5T. CK12. 1 6 2 <Z)«|ji$:a^f illS®T'*>S 

o 

[04] 

04 tt, :^^X$KpEL2 ome g a 3 5T0«5i?:3t-rWS0T'«)S. 
[05] 

05 tt, 3^7X^KpEL2 omega35T. CK12. 16 3cD«l3it& 
[06] 

06tt, KpEL2 ome g a 3 5 T. CK l 2. 162®«|Jt€: 

at'tlS0T*feS. 
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